1 H NMR (500 MHz, CD 3 CN, 298.2 K) spectra of 1 (30 mM, with 0.5 equiv of KI) followed by those with increasing amounts of SrI 2 (until reaching 0.125 equiv). 12 Fig. S7 1 H NMR (500 MHz, CD 3 CN, 298.2 K) spectra of 1 (30 mM) with SrI 2 (0.125 equiv) followed by those with increasing amounts of KI (until reaching 0.5 equiv). 12 H. Switching experiments 13 Fig. S8 1 H NMR (500 MHz, CD 3 CN, 298.2 K) spectra of 1 (30 mM) with 0.5 equiv of KI and 0.125 equiv of SrI 2 , followed by the addition of increasing amounts of K 2 SO 4 until reaching 0.125 equiv of K 2 SO 4 . 13 Fig. S9 1 H NMR (500 MHz, CD 3 CN, 298.2 K) spectra of 1 (30 mM) with 0.5 equiv of KI followed by the addition of 0.125 equiv of SrI 2 . The eventual addition of 0.125 equiv of K 2 SO 4 followed by the further addition of 0.125 equiv of SrI 2 induces the switching between the octameric and hexadecameric states. measurements were obtained with good to excellent standard deviation. The start gain was set to 128, the chamber temperature to 40 °C and the head temperature to 45 °C. To obtain a stable baseline, drops of solvent were added to the thermistors and the system was autozeroed several times together with a stabilization time of about an hour after obtaining the best possible baseline. Input of the concentrations in g/kg prior sample injection lead to computer calculated average molecular weight for a given sample. VPO experiments were performed for assemblies that show 90% of fidelity or higher. 
D. Diffusion NMR studies
Diffusion NMR experiments were carried out in a Bruker DRX-500 spectrometer equipped with a 5 mm BBO probe, using the Stimulated Echo Pulse Gradient sequence (stebpgp1s) in FT mode. To improve homogeneity a "13 interval pulse sequence" was used with two pairs of bipolar gradients, all samples were prepared in Shigemi tubes 
E. Mass Spectrometry
High-resolution electrospray ionization mass spectrometry (ESI MS) was recorded on a Q-Tof Ultima Global mass spectrometer (Micromass) equipped with a Z-spray source. Electrospray ionization was achieved in the positive mode by 3 kV on the needle. 10mM solutions of monomer 1 in acetonitrile with 0.5 equiv of KI and 0.125 equiv of SrI 2 were prepared. At room temperature these samples were directly and continuously infused at a flow rate of 5 µL/min with a syringe pump. The source block temperature was maintained at 60º C and the desolvation gas was heated to 80º C. Argon was used as the collision gas and the cone voltage was set to 35 V. The mass spectrometer was operated in the mass range 0-4000 amu.
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F. Thermal stability studies
Variable temperature experiments were performed at 5 mM of 1. At this particular concentration there is enough monomer and self-assembled species to enable the construction of a melting profile. Integration of the area under the H1' peaks and the first derivative calculations allows a good approximation of the melting temperature for the assemblies. The fraction (ƒ) of assembly (fidelity) ƒ= X SA /X T , is reported as the ratio between the total self-assembled species (X SA ) and the total concentration of 1 (X T ), see (Fig. S6) . Similarly, 1 was assembled with 0.125 equiv of SrI 2 and upon incremental addition of KI the supramolecule remains as an octamer (Fig. S7) . Only small peaks corresponding to a putative hexadecamer are detected (ca. 5 %). 
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H. Switching experiments
The switching studies were performed using a solution of the hexadecamer of 1 (30 mM, 0.5 equiv KI) in deuterated acetonitrile, after adding 0.0625 equiv of SrI 2 an interconvertion from 1 16 •3K + to 1 8 •Sr 2+ was observed (Fig. S8) (Fig. S9) . The subsequent filtration of the precipitate and further addition of SrI 2 regenerated the octamer 1 8 •Sr 2+ . The process was repeated three times with no significant loss in fidelity. The cycle can be started from the octamer of SrI 2 followed by the addition of 0.5 equiv of K 2 SO 4 .
On the other hand 1 in K 2 SO 4 only promotes the formation of an octamer (1 8 •K + )
with a moderate fidelity of 66% (Fig. S10 ). 
